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Science and Technology (2007).,

Contact: Procu—~ment and Systems Acguisiticn Div.

Budget Punctio.. General Science, Space, and Technology: Gener 1
Science aai Basic Research (251).

Orqanization Concerned: National Science Poundation; Department
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Department of Energy; National Institutes c¢f Health.

Congressional Relevance: House Committee om Science and
Technology: Science, Research and Technology Subcoammittee;
Senate Committee on Human Resources: He¢alth anéd Scientific
Research Subcommittee. Sen. Charles H. Percy.

Annually, the National Scienca Foundation (NSP) gathers
data from Federal agencies on their research and Jdevelogpzent
support. The reporting procedures of four agencies responsilble
for over 5% of the Pederal research and develcogsent funds
includeda in the Foundation's reporte sere reviewed for 1576 (the
completed year), 1977 (the current year), and 1978 (the Eudget
vyear). The overall totals wecre found to be reascnaktly accurate
although there vere scme uncertainties regarding classifications
vithin some of the categories. The four agencies demonstrated
that they used sound bases for deciding which funds should Le
reported to NSF as research and develcpment. The vepartsent of
Defense reported all of its research, development, test, and
evaluation appropriation plus costs of military personnel
engaged in research and develupment activities. The Naticnal
Institutes of Health decisions concerning programs toc be
included are reviewed annually by senicr staff. Because by law
all National Aeronautics 2nd Space Administraticn grcgraams are
research and development, that agency's entire prograa is
reported. The Department of Energy's budget consists of
subprogram categories which make it easy to determine which
Programs are research and developaent. (ERS)
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The Honorable Charles H. Percy
United States Senate

Dear Senator Percy:

By letter dated June 7, 1977, you requested tha: we
review Federal agencies' repoxting of research and Jdevelopment
funding data to the National Science Foundation. You re=-
quested that we assess reporting accuracy and consider ways
it could be improved. In meetings with your office, we agreed
to work wicth the Poundation to insure that it received the
maximum benefit of our work. We previously furnished you
three separate reports an the other aspect of your interest
concerning agencies contracting for research and development
in the private sector«

BACKGROUND

Annually, the National Science Foundation gathers data
from Federal agencies on their research and development sup-
port. It collects data for 3 fiscal years: the completed
year, the current year, and the budget year. It sends ques~-
tionnaires to the departments and agencies requesting funding
data in total and by such categories as the character of the
work (basic research, applied research, and development),
performer (intramural, industrial firms, etc.), field of sci-
ence, agency program, and amounts spent for research and de-
velopment plant. Geographic (State) data is collected for the
completed year only. These data are used to prepare threa
documents.

The first publication, "Detailed Statistical Tables, "
contains the reported data without analytical comment. The
next publication, "Highlights," analyzes the data. "Federal
Punds for Research, Development, and Other Scientific Activi-
ties" analyzes the trends and describes the methods used to
gather the data.

The Office of Management and Budget also publishes a
summary of Federal research and development support for the
3 years as part of the President's budget. The summary is
based on data collected from the ayencies using the same defi-
nitions as those of the Foundatiun for basic research, applied
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research, and development, but it is less detailed than the
"Federal Funds” report.

Tte Office of Management and Budget requi.es data to be
initially submitted not later than September 15, before the
end of the fiscal year, for publication in January. The
Foundation gives the agencies uatil the rfollowing March to
complete their questionnaires. It requires that the agen-
cies explain any differences between the figures reported to
it and those previously suppiied to the Office of Management
and Budget.

FINDINGS AND CONCLUSIONMS

We reviewed the reporting procedures of four agencies
responsible for over 85 percent of the Federal research and
development funds included in the Foundation's reports for
fiscal years 1976 (the completed year), 1977 (the current
year), and 1978 (the budget year). Pacause the transacticns
were complete, we examined in particular the agencies' com-
pilation and reporting of funds for fiscal yeazr 1976 and
frund the overall totals to be reasonably accurate. However,
within some of the categories; for example, basic research,
applied research, and development, there were some uncertain-
ties as to classification.

Our confidence in the total funds reported is based on
the four agencies' demonstration that they used sound bases
for deciding which funds should be reported to the Foundation
as research and development. The Department of Defense re-
ported all of its research, development, test, and evaluation
appropriation, plus costs of military personnel engaged in
research and development activities. At the National Insti-
tutes of Healt:», Department of Health, Education, and Welfare,
the decisions as to which programs to include and which to
exclude are reviewed annually by senior staff of the Office of
the Director.

National Aeronautics and Space Administration programs
are, by Office of Management and Budget definition, all re-
search and development. It reports its entire program to the
Foundatiorn. The Department of Energy's budget consists of
subprogram categories that officials find easy to use in
deciding whether they are recearch and development. For
example, in the portion of the budget for weapons activities,
process development is classified as research and develop-
ment, but uranium-235 production is not.
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There were, however, some uncertainties regarding the
allocation of funds to the various cateo~ries. Some uf these
uncertainties are inherent in the system, primarily because
the agencies do not budget, justify, manage, or account for
their activities with National Science Foundation categories.
Judgment must be used, therefore, by agency analysts in de-
ciding the funds that snoculd be placed in each category.
Errors can be reduced by carefully applying the Foundation's
definitions and reviewing their application, but the judgment
factor cannot be eliminated.

ﬁ
The Department of Defense, fur example, has a budget
category called Research (€.1). 1In categorizing these funds
for the Foundation, the Air Force reports all research as
basic, whereas the Army and the Navy report only part of such
funds as basic. :

The Foundation believes that differences between the Air
Force and the Army and the Navy reflect the services' judg=-
ment as to the nature of their research and are not neces-
sarily a sign of incorrect reporting. The Foundation also
notes that the Air Force has followed its reporting practice
for many years and has, therefore, reported consistently from
year to year.

At the National Institutes of Health, we were told:

"* * * tne research spectrum is so complex and so
difficult to categorize except at the extrenes,
that NIH has questioned the likelihood of arriv-
ing at meaningful distinctions between basic and
applied in large areas of the medical field."

To overcome this difficulty, the National Institutes of
Health has worked out methods of categorizing most of its
research to meet Foundation requirements. Officials told us
that they were trying to resolve major questions in classify-
ing the remaining one-fifth of their research funds.

Other studies have recognized the difficulty in drawing
a clear distinction between basic and applied research. For
example, the National Academy of Sciences reported the diffi-
culty of identifying funds for basic research, especially
for agencies with complex programs.

At two agencies, we found instances of backing into
target figures set at the beginning of the budget process for
the Office of Management and Budget's special analysis. The
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budget analysts had difficulty matching these totals when
aggregating the detailed irformation required for the subse-~
quent National Sciencs Toundation report. For example, one
subagency apportioned a $142 million difference across the
various fields of science to arrive at the fiscal year 1978
subtotal previously submicted.

We believe that two of the three Foundation documents do
not adequately convey the data limitations described above.
The "Detailed Statistical Tables” and the "Highlights" ex-
plain that budget and current Year information is estimated.
But they do not contain a discussion of the difficulties en-
countered in distingquishing between basic and applied research
and c.assic7ing research by field of science.

The final report, "Federal Funds for Research, Develop-
ment, and Other Scientific Activities"” contains introductory
information on the general limitations and a fuller statement
in the technical notes. This information is needed ia the two
documents which precede the finzl report.

SUGGESTIONS AND AGENCY ACTIOUNS

We discussed with Foundation officjals the advisability
of checking in more detail how selected agencies gather their
data and complete the questionnaires. The purpose of this
would be to decrease uncertainties in the reporting of the
data. They agreed with our suggestion and told us that they
had been checking completed questionnaires for reporting in-
accuracies over the years and that a formal program for carry-
ing out more detailed reviews had been in progress for the
past year. ‘

We also suggested that the Foundation print a more de-
tailed discussion of limitations to the quality of the data
in the "Detailed Statistical Tables" and add a footnot - on
this point to "Highlights," which Foundation officials agreed
to do. They agreed to consider strengthening the language
on the limitations of the data in all three publications.

We reviewed the reporting activi:ies of the Departments
of Defense; Health, Education, and Welfare; and Energy; and
the National Aeronautics and Space Administration. At each
agency we discussed with responsible personnel the procedures
for gathering and coordinating statistics for the National
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Ecience Foundation. We exanined in detail the procedures

of the Departments of the Army, the Navy, and the Air Force
within the Depurtment of Defense; the National Institutes of
Health at the Department of Health, Education, and Welfare;
and selected programs of the Depurtment cf Energy and the Na-
tional Ae.onautics and Space Administration.

We did not sbtain formal agency comments. The matters
in this report, however, were discussed with agency officials
and their comments were included when approp-iate,

As arranged with your office, we are simultaneously re-
leasing copies of this report to interested committees of the
Congress. Conpies are also being sent to the Direct.r, Office
of Management and Buiget; the Szcrotaries of the Departments
of Defense; Health, Education. and welfare; and Energy; the
Administrator of tiy: Nartionali Aeronautics and Space A minis-
tration; and the Director of the National Science Fecun-ation.

Sincerely yours,

CQ A /‘5&““‘"

J. H. Stolarow
Director





